Purpose: The study was conducted to investigate the effects of multimodal interventions on medication nonadherence, quality of life (QoL), hypertension (HTN), self-efficacy, and clinical outcome in terms of blood pressure (BP) among elderly people with HTN. Methods: An experimental design using a randomized controlled trial was adopted (N=80+80). The experimental group received multimodal interventions and the control group received routine care. Both groups were followed up at baseline and at 3 and 6 months. The data collection tools of demographic and clinical proforma, structured knowledge questionnaire on HTN (r=0.84), Revised Medication Adherence Self-Efficacy Scale (r=0.94), Morisky Medication Adherence Scale (r=0.83), World Health Organization Quality of Life-BREF scale (r=0.87), and digital BP apparatus were used. Necessary administrative permission was obtained for the study. .04] of elderly people on antihypertensives over a period of 6 months. Overall QoL did not exhibit any statistically significant improvement, and no statistically significant reductions in the systolic BP (SBP) and diastolic BP (DBP) scores were obtained (p>0.05) in the experimental group over a period of 6 months. However, the clinical significance of multimodal interventions for improvements in medication adherence, QoL, knowledge on HTN, and self-efficacy was more favorable compared with the reduction in SBP and DBP scores. Conclusion: Nurses play a crucial role in improving medication adherence among elderly people with HTN.
Introduction
Hypertension (HTN) is one of the common preventable noncommunicable diseases. Only 53-70% of individuals with HTN are estimated to be taking the medication as advised by their physicians. 1 In 2008, an estimated 17.3 million people died from cardiovascular diseases, representing 30% of all global deaths. By 2020, an 11% rise in deaths due to cardiovascular diseases has been estimated in India, for which HTN is one of the major contributing factors. 2 As per the World Health Organization report of World Hypertension Day 2017, it was estimated at the global level that of the people with HTN, only 57% are aware of their condition, 40.6% receive antihypertensive drug treatment, and only 13.2% achieve controlled blood pressure (BP). 3 Because patients remain unaware that they have HTN until they develop complications, effective detection and treatment of HTN is vital to reduce the incidence of cardiovascular disease. As one of the frontline care providers in the hospital, nurses play a major role in addressing medication nonadherence. Studies have extensively assessed nonadherence among people with HTN. However, few studies have been conducted in India to assess the level of adherence to antihypertensives among the elderly people with HTN. Further, no studies have been conducted in the past 10 years using nurse-led interventions to improve the adherence to antihypertensives among elderly people. The present study evaluated the effects of multimodal interventions on medication nonadherence, quality of life (QoL), knowledge on HTN, self-efficacy, and clinical outcome among the elderly people with HTN.
Materials and methods

Sample and sampling technique
An experimental design using a randomized controlled trial (RCT) was adopted for the study. The sample comprised a total of 160 nonadherent patients with HTN. Stratified block randomization with a proportionate sampling technique was used for allocating participants to the control (N=80) and experimental (N=80) groups. The participants were recruited from the outpatient department of a tertiary care hospital. The experimental group received multimodal interventions and the control group received routine care.
Multimodal intervention
This included the following components:
• individualized teaching on medication adherence and healthy lifestyle practices; • information leaflet on medication adherence and healthy lifestyle practices; • weekly medication-reminder boxes; and • telephonic reminder for follow-up.
Tools used in the study
The background information of the participants was collected using the demographic and clinical proforma.
Medication adherence was assessed using the Morisky Medication Adherence Scale (MMAS-8) (r=0.83), a standardized scale authorized for use with due norms. The MMAS-8 comprises 8 items that focus on the drug taking behavior of the individual. MMAS-8 scores range from 0 to 8 and have been trichotomized into three adherence levels to facilitate use in clinical practice, namely high adherence (a score of 8), medium adherence (a score of ≥6 to <8), and low adherence (a score of <6). 4 Self-efficacy was assessed using the standardized Revised Medication Adherence Self-Efficacy Scale (MASES-R) developed by Fernandez et al in 2008. 5 The scale comprises 13 items, and each item is scored from 1 (not at all sure) to 4 (extremely sure). The total score ranged between 13 and 39, and the self-efficacy levels were interpreted through a continuous approach based on the scores rather than the categorization of the scores. 5 QoL was assessed using the standardized World Health Organization Quality of Life-BREF (WHOQOL-BREF) (r=0.87) scale. 6 The tool comprises 26 items under the physical, psychological, social relationships, and environmental domains. QoL was interpreted based on the scores (ie, higher the scores, higher the QoL). Knowledge of HTN was assessed using a structured knowledge questionnaire on HTN, comprising 20 items with a maximum score of 20, with scores ranging from 0-6 (poor knowledge), 7-13 (average knowledge), to 14-20 (good knowledge).
The standardized Kannada versions of the MMAS-8 and WHOQOL-BREF were obtained with permission from the original author. The other tools were translated into Kannada, and the validation and reliability of the structured knowledge questionnaire on HTN (r=0.84) and MASES-R (r=0.94) were established in Indian settings before the questionnaire was administered to the study participants. The OMRON Digital NIBP analyzer (Model No-Simcube SC-5, Serial No-5459, PRONK Technologies, Muko, Kyoto, Japan) was used for obtaining BP readings.
Ethical considerations
Ethical clearance was obtained (IEC no. KH IEC 253/ 2012) from the Institutional Ethical Committee of Manipal University, Manipal, and the study was conducted in accordance with the Declaration of Helsinki. The study is registered under Clinical Trials Registry of India (CTRI/ 2017/04/008405). Informed consent was obtained from the patients before enrolling them in the study.
Inclusion and exclusion criteria
Patients aged 60 years and older with stage I and stage II HTN with or without comorbidities such as diabetes mellitus, chronic ischemic heart diseases, dyslipidemias, chronic rheumatism, and any other chronic conditions; those who were able to manage to take medications; and those who were able to read, write, and converse in English/Kannada were included in the study. Patients with renal failure, acute stroke, acute ischemic heart disease, major psychiatric disorders, dementia, or delirium were excluded from the study.
Data collection
Patient records from the outpatient department were reviewed for identifying patients who met the inclusion criteria. Data were obtained after obtaining written consent from the participants. The patients were surveyed for their medication adherence level using the MMAS-8 scale. The data were collected from July 2013 to February 2017. Comorbidities and sex were the two major variables considered ( Figure 1 ). The participants were blinded to the allocation of groups. The participants were allocated to their groups by casting and drawing lots by the researcher from the respective blocks when the participants arrived at the OPD.
For the intervention, the participants were called individually to a separate room in the OPD and seated comfortably. Thereafter, the BP was measured twice at 1 min intervals, with the prerequisite that they had not consumed coffee within 1 h prior to the BP recording. The average of the two BP readings was considered. 7 Thereafter, the participant was asked to fill the structured knowledge questionnaire on HTN, MASES-R scale, WHOQOL-BREF scale, and perceived family support scale. Subsequently, the participant received teaching on medication adherence, which included a brief introduction to HTN, complications of uncontrolled HTN, dos and don'ts of taking medication, benefits of being adherent, ill-effects of nonadherence, and the necessary lifestyle modifications for the control of BP.
An information leaflet covering all of this information, which was prepared in their language of understanding, was also handed to them. After educating the patients, each patient in the experimental group was given weekly medication-reminder boxes and was provided with instructions on how to arrange their medications in the boxes. A telephonic reminder for follow-up and motivation for their drug-taking behavior were provided. During the second visit in the third month and the third visit in the sixth month, BP was measured again, the adherence level of the patients was assessed using MMAS-8 scale, and the knowledge on HTN, selfefficacy, and QoL were assessed using the structured knowledge questionnaire on HTN, MASES-R scale, and WHOQOL-BREF scale, respectively. During each visit, they were motivated to adhere to their medications.
Results
The chi-square test and Fischer's exact test were used to determine whether the sample characteristics differed significantly among the groups. The experimental and control groups were comparable in terms of their sociodemographic (Table 1 ) and clinical variables ( Table 2) .
Because the data on medication adherence, QoL, and knowledge of HTN did not follow normality, Friedman 2-way ANOVA was performed. Moreover, because of a normal distribution in the data on self-efficacy and clinical outcome, repeated-measures ANOVA was performed to determine the effectiveness of multimodal interventions.
Effect of multimodal interventions on nonadherence to antihypertensives
A steady improvement in the mean scores of adherence was noted in the experimental group from baseline (5.59) to 3 months (7.93) and 6 months (8.00), whereas in the control group the mean scores at baseline, 3 months and at 6 months were 5.93, 7.60, and 7.70, respectively. Overall, an improvement in the mean scores of adherence was noted in the experimental group compared with the control group. The results of Friedman 2-way ANOVA revealed a significant effect of time (within group) on medication adherence scores among the elderly people on antihypertensives [F(1.75,214.30)=774.18, p<0.001], indicating that the participants in both groups exhibited an improvement in medication adherence over time. Compared with the control group, the improvement in medication adherence was not significant among participants in the experimental group [F(1,122)=3.31, p=0.071]. The interaction effect (time×group) was significant [F(1.75,214.30)=4.24, p=0.020], indicating that the group exhibited a change over time, and the change was different across the groups (Table 3 ).
The baseline mean (SD) QoL scores of the experimental and control groups were 50.54 (11.14) and 50.65 (7.96), respectively. Over a period of 6 months, the experimental group exhibited some improvement in QoL mean scores (50.54-51.85), whereas the control group exhibited improvement from a score of 50.65 to 50.58. The domains of QoL among participants in the experimental group (Table 4) . (Table 5) .
Effect of multimodal interventions on knowledge on HTN
Effect of multimodal interventions on self-efficacy
Self-efficacy improved in the experimental group, with mean scores of 37.25, 37.28, and 37.37 at baseline, 3 months, and 6 months, respectively. However, in the control group, a reduction in the mean scores of selfefficacy was noted compared with baseline (a shift from 38.03 at baseline to 37.83 at 6 months). Overall, improvement in the mean scores of self-efficacy was noted in the experimental group compared with the control group. The results of repeated-measures ANOVA showed no significant effect of time (within group) on self-efficacy scores among the elderly people on antihypertensives [F(2,244) =0.73, p=0.48], indicating that participants in both groups exhibited no improvement in self-efficacy over time.
Compared with the control group, significant improvement in self-efficacy was noted among participants in the (Table 7) .
Clinical significance of multimodal interventions
The clinical use of multimodal interventions was tested using .016) indicate that the multimodal intervention had a small effect on the clinical outcomes of the elderly people on antihypertensives ( Table 7) .
The findings also revealed that the participants in the experimental group exhibited greater improvement percentages in medication adherence, overall QoL, physical domain- Note: Score range 0-20: poor knowledge (0-6), average knowledge (7-13), and good knowledge (14) (15) (16) (17) (18) (19) (20) . Time refers to within group effects, group refers to between group effects, and time×group refers to interaction effects. SD=F-ratio.p<0.05. Abbreviations: df, degrees of freedom; HTN, hypertension; ƞ p 2 , partial eta squared (effect size). Table 6 . Repeated-measures ANOVA on effectiveness of the multimodal intervention on self-efficacy of the elderly on antihypertensives (N=124) QoL, psychological domain-QoL, social relationships domain-QoL, environmental-QoL, knowledge on HTN, and self-efficacy. The participants in the experimental group exhibited approximately 1 mmHg reduction in SBP and 2 mmHg reduction in DBP compared to those in the control group. Thus, the clinical significance of multimodal interventions for improvements in medication adherence, QoL, knowledge on HTN, and self-efficacy was more favorable compared with the reduction in SBP and DBP scores (Table 8) .
Discussion
The study findings revealed that multimodal interventions led to an improvement in medication adherence [F(1.75,214.30)=774.18, p<0.001] over a period of 6 months in the experimental group. This is supported by the findings of Stewart et al, 8 Biradar et al, 9 Salah et al, 1 Palanisamy and Sumathy, 10 Adeyemo et al, 11 Insel et al, 12 Aguiar et al, 13 Ramanath et al, 14 Moultry et al, 15 Saleem et al, 16 Thom et al, 17 Hedegaard et al, 18 and Jiang et al, 22 who also reported an improvement in the adherence to antihypertensive medications over a period of 6 months after adherence counseling/coaching. 1, The present study findings revealed that, compared with the control group, multimodal interventions led to an improvement in knowledge on HTN among participants in the experimental group [F(1,122)=1.91, p<0.001] over a period of 6 months. Salah et al 1 in
Egypt reported highly significant differences between patients' knowledge before and 1, 3, and 6 months after counseling on patients' adherence to antihypertensive therapeutic regimen (p<0.001). In Malaysia, Saleem et al (2013) revealed that after pharmacist intervention, an increase in the mean knowledge score on adherence to antihypertensive therapy (10.2±1.1) was noted in the intervention group.
1515
The present study results revealed that although no significant improvement was noted in the overall QoL, significant between-group effects were observed in the psychological domain-QoL and social relationships domain-QoL (p<0.001), indicating that the multimodal intervention was effective in improving the psychological and social relationships domains of QoL of participants in the experimental group.
A study conducted by Ramanath et al (2012) in BG Nagara, Karnataka, showed that patient counseling China, which revealed that after an 8-week nurse-led intervention, a slight increase in the mean score of patient selfefficacy was observed in the study group compared with the control group. The results of the present study also showed that multimodal interventions did not cause significant reductions in the SBP and DBP scores (p>0.05). Also, the findings of the clinical utility test were not favorable with the reduction in SBP and DBP scores. The BP reduction is very small despite high medication adherence, because the lifestyle practices of the participants were not assessed during follow ups. Also, the impact of lifestyle factors on the clinical outcome in terms of BP is not assessed and this is one of the major factors which affect the BP readings in spite of high medication adherence. In the US study, Porter et al 20 proved that the pill box clinic resulted in clinically significant reductions in SBP by 10 mmHg among people with HTN taking three or more antihypertensives as well as an increased number of patients meeting the prescribed BP goals. An RCT by Stewart et al 8 in
Australia showed that among the participants with baseline BP above the target levels, the reduction in SBP was significantly greater in the intervention group (by 7.2 mmHg), indicating that the community pharmacists' intervention was effective in improving BP control. A study by Moultry et al 15 conducted at
Texas Southern University revealed that at the end of the 6-month intervention period with pharmacist home visits and follow-up educational phone calls, the reduction in mean SBP was significant (baseline, 140 mmHg vs at 6 months, 137 mmHg; p<0.049), concluding that the pharmacist-led interventions at home were effective in improving BP control. A study conducted by Aguiar et al 13 in Brazil revealed that after a 10-month pharmaceutical care program, 57.2% of elderly patients achieved BP control and the mean reduction was 26.6 mmHg for SBP and 10.4 mmHg for DBP. In Malaysia, Saleem et al 16 also revealed that after pharmacist intervention, lower SBPs and DBPs were observed in the intervention group (7.0 and 5.9 mmHg, respectively), thus concluding that pharmacist intervention can significantly increase BP control in patients with HTN. An RCT by Gozum and Hacihasanoglu 21 conducted in Turkey proved that the nurse-led patient education on medication adherence in combination with teaching on healthy lifestyle behavior was effective in reducing BP among the patients with HTN. Another RCT by Jiang et al 22 conducted at tertiary medical centers in Chengdu, southwest China found that a nurse-led cardiac rehabilitation program led to more efficient control of SBP and DBP at 3 months, and the positive effects were sustained at 6 months.
Conclusion
Adherence to antihypertensives plays a vital role in the management of BP among elderly people and ensures that therapeutic benefits are delivered to the patients. With a steady increase in the elderly population, the burden of noncommunicable diseases will continue to grow, and medication adherence is an urgent requirement because more individuals are placed on long-term prescription regimens. The challenge in India is not only adding further years to life but, more importantly, adding life to years. Increasing the effectiveness of adherence interventions may have a substantially greater impact on the health of the elderly population than an improvement in specific medical treatments.
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